Refolding of serine proteinases.
Bovine trypsinogen and chymotrypsinogen were successfully refolded as the mixed disulfide of glutathione using cysteine as the disulfide interchange catalyst. The native structures were regenerated with yields of 40%-50% at pH 8.6 and 4 degrees C, and the half-time for the refolding was approximately 60-75 min. We then refolded threonine-neochymotrypsinogen, which is a two-chain structure held together by disulfide bonds and produced on cleavage of Tyr 146-Thr 147 in native chymotrypsinogen [Duda CT, Light A, J Biol Chem 257 9866-9871, 1982]. Neochymotrypsinogen was denatured and fully reduced, and the thiols were converted to the mixed disulfide of glutathione. The two polypeptide fragments, representing the amino- and carboxyl-terminal domains, were separated on Sephadex G-75. Mixtures of the polypeptide fragments varying in the ratio of their concentration from 1:5 to 5:1 were refolded with yields of 21-28%. The lack of dependence on the concentration of either fragment and the relatively high yields suggest independent folding of the amino- and carboxyl-terminal domains. When the globular structures of the domains formed, they then interacted with one another and produced the native intermolecular disulfide bridge and the proper geometry of the active site.